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mmm^} J200300700 

[»*«U TIB (A) Xii (B) ^^^f^^i;^^ HT^n 
( B ) 2 T?^ $ *L 4 T ^ y MK^IJ £ It & 1 4> L < (ill (75 T ^ J m* 

[I&3&I3] Tie (A) Xte (B) 0^>^^RSr^JK«*t1-*, tr;v 

d 1 x«t 2 &±o«&o#jitt#»faio 

(A) E^J#^-2^$tL*T^ yKS^J*^tr^ >/^f 9 

(b) mmtt2"?mzti&T$ smmmiz&vz 1 tKiiftior^t^ 

4^ Sift. #AXI±lKffiLfcT$y«EH|fc£'#, KT^nyi, > 

Mf*«5] Tie (A) Xtt (B) 0^;^f«»t U £#fi«fc 
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#M 2 0 0 3-0 9 7 3 0 1 ^- v : 2/ 

(b) m\m-^2X'7fiZtiz>T< smMmizi$if& 1 ^KiiM^T^t^ 
iw^s 7 ] fmxtb %>zt*mwLt-tz>^ mim 5 x»± 6 ^ 

j&E 5 - 7 OV^-ftL^ 1 «H|B«OISII5 0 

[»*^9] TIE (A) Xti (B) <D9>/*?MZ, t7;i/n^ n>K 

(a) %&m-%2x*mzti2>r $ ;mM&}*&tf?>s*?%:o 

(B) W$m^2X«7FZtt&T< SMWM^&Wh 1 & KlitiOT^^ 

frbmittiz 1 x« 2 &±<omm*&&toi l zwm-r2>m&*m-f a 9 

[W*3S1 1] TIS (A) X(i (B) <D*>;^K£ % tTJPn^ =r> 

(A) mm-%2X~7r:ZiriZ>7$ smMBffltiZtt* >'19M 0 

(B) SB^J#-t2t?^$tt^T^ymSfi^J^^Jt^> 1 L< (itifi!)7 5 sm& 
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W«ai 3J TS2 (a) x«* (b) Ov»r#t*MBW*DNA** k . T 
- tt*£ 1 Xli 2 KE««lWto«*:jfjs. 

(a) BW2TSSMTO|B| WM , >i „„ a . mi)I| 



o 



( b ) ram. jmwr^ / hl< <* m ,> 7 , y m# 

= - Ki-SDNA. 

W*«l 4] TIB (a) Xtt (b) »v.f WfgfttJDNAMv , T 
* **S 3 Xti 4 (;E«w-S)BfSiJ«5Sit*jS 0 

( a ) En»* U-^Mr 5 ✓ WW** ft* * ^t*«t a - Ki-* DM 
A o 

(b) BW#»2-c*Sft*r* yWEM KJSW4 , tKttSe^r^^ 

ta-FtiDHA. 

l»*SU 5] TE (a) X.i (b) e k .fft WWtiDHAMK 

(a) WWatJifMr^loiHiw^w^ K+4DN 
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( b ) wmft 2 Tv^ $ *.« 7 5 y »EWk:4j»t * 1 & L < fiftflo 7 ^ y ft* 
^XXIite&L^T^yftE^^fto, k 7 ^^ 3 

* = - KtiDNAo 

[W#3U 6] Tie (A) Xtt (B) <7)^W^ftf^yf Ktoi^ 

(A) KW»»2-C^$*L*T5yftl!3?|^tr^ W^ffo 

(B) EW»*2«C^$*L*r5yftEW^»t* 1 t KttftflOT^i^ 

ff^tttettLfcTSyftEfl*^ nr^n^ft, n> 

[0 0 0 1] 

[0 0 0 2] 
[^*<59^] 

[0 0 0 3] 

HA : kr;i/n^ft 
CH : 3>Kn>ff > 
CS A : a>KD/ff^ A 
CSC : a>Kn^^>^Hft C 
CSD : 3>Kn^f^ D 

ds (csBt^fai-sct^^^,) :r*v*>wm 
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ks : <r7*>$m. 
. r^/u^n>H»M6 (01-3) immmi**LtzTS-T*T)V1f<7?Y*y* 

* * * * -mmtL *±tzz mm.®.®- tncs^**. 

[0 0 0 4] 

CSCi ^ r^^n^ii: N - 7 ^^^ hy-$>nmttf/3 1, 
**u>wam (^1-3) 6tt#aBMfc**tfcN-T-fe^3y9^h^$>3« 

[0 0 0 5] 

tt3WWMb**lfc^^n>W«* (01-3) 6tt#»tfb**fcN-T**-* 
[0 0 0 6] 

[0 0 0 7] 

m&wjcm 1 3 

The Journal of Biological Chemistry, Vol.277, p33654-33663 (2002) 

Biochemical and biophysical research communications, 236(1), plO-15 
(1997) ' 

l^uhyali^ch, csBRv?Ksz®m?zmmzmm*)Kmz-f\ c 

SA, CSCMCSDt«Hft«jStt*|rti£fc»i fte)tLrv ^ e 
[0 0 0 8] 
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[%wtm&: u^tn mm] 

[0 0 0 9] 

[MM Zmiki-Zfztb co^J 

*#Sg©iMIW«$«X8^ ft < it^frWHoiWIW^B^fc HYALl 
[0 0 10] 

i-fr*>*«witt. Tie (a) xtt (b) «>*>'i?x*&mmatL. ha 
> csa, cscaircsD^feft^&itfw ixn2ja±oiit^ 

(a) mm-%2T*7FZti&T $ smmm*&tr*>s*?% 0 

(B) K?i»»2T^$tL*T5 1 iUtttlOT^Wi 

ffi&, mtHEttLfcr^iKfim, HA, CSA, CS 

CmSD*64iW6imiXtt2J^oii^ j9K fl, i i. 4jS 

[0 0 11] 

*»Wtt**i. CH, D SXVK S t»«ft4** tt Lftv^oW* 

o 

[0 0 12] 

*fc*»Wtt, T|2 ( A ) xti (B) »*>*9H*£M»b-t*, HA, 
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^-v: 7/ 



C S A, C S CRXfC S D*fc l X<± 2 £L±*>ttfl(«>fMltt 

(A) Se^iJ#-f-2T-^$tL^T^ y&E?y >/^® 0 

gm, mil«ttLfcT5y»|»!It^ HA, CSA, CS 

[0 0 13] 
[0 0 14] 

TIE (A) xii (B) o^v/^R^gufi^tU 

tKfftttiHA, CSA. C S CS^'C S D^^-S^^llf^ 1 Xtt 2 

(b) se»?ij#^-2 vm^tii r $;wsmK*wz i & l < {»i@<?5t ^ y 

fim> »AX«4«ffiLfcT5y*K?l*#^ HA. CSA, CS 

C R 0* C S D * & ft £ j| tf tL & l X 2 JELL 0«A * jc« Iff f £ ft 

[0 0 15] 
[0 0 16] 

[0 0 17] 

*fc«W!tt, TIB (A) Xtt (B) Oi'Wft, HA, CSA, CSC 
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^-v: 8/ 



(b) twt»2T*s*L475 </ftE&i£*»t£ i iKttftior^i^ 
SJfe, »AXi±|gfi:tfcr^yBiE^J*^*, ha, csa, cs 

[0 0 18] 

*»W«J»f*ifett. CH, DSarTKS*«»fL«rv^t*i«FSLv» 0 
[0 0 19] 

iTt^H^ti, Tie (A) Xti (B) 0*>v^®£, HA, CSA, CSC 

(A) @2^J#-t2T^^tL^,T5 ymmn$:^is9>/<l>?'g 0 

( B ) iB^J## 2 t*m S *l* T 5 y MUE8I * »t * 1 * L < «> r 5 y ftp 
«&> #AXtt|Eta:L^T5/mE^|*^ ^o, HA, CSA, CS 

[0 0 2 0] 

*9m*mmmx&tos ft^fft$^cH, dsmksml^; 

[0 0 2 1] 

4^*»Wtt, TIB (a) Xtt (b) ©Kti**fia$tSDNAtiv>T^ 

(a) @B^#^2T^^tL^,T^ym@B^<b^^^>/^^^n- Ki"«DN 
Ac 
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^-v: 9/ 



( b ) wLvm^ mm.m k * »t * 1 * l < r $ -/ 

#AXli^LfcT3>'B*E7!|*&fc»K HA, CSA, C 

iStefc^r**** >/i*ff£=i- KtiDNAo 
[0 0 2 2] 

tfc^&gjjtt. Tie (a) 3Ui (b) ^^f^^f^DNA^ffiv^i' 

o 

(a) ie^J#^2^^tL^>T^/MI^J^^^-2>^>y^g^n- Kf*DN 
A 0 

(b) E^#*2^3frST3yifcEaiK:*5»t* 1 L < ttftflor 5 
ft3c, fim. »AXtHefi:L/iT5yKE^t>*0, HA, CSA, C 

s cxcrc sD^^^s^^Kftii, i x*i 2 &>±<Dmm*&amzv)Wrr& 

[0 0 2 3] 

$fc*3&9itt, TIB (a) X(i (b) <7)v>fW^^f|,DNA^ffl^T^ 

(a) E?U#-^2T^$*l&t$ 
A 0 

( b ) wsw* 2 -cm $ *i* r 5 j mm it * 1 & l < tiiciso T 5 y &*t 

JfAXtite&LTtr^ygfeE^^^O. tf>o, HA, CSA, C 
[0 0 2 4] 

TIB (A) XI* (B) <D9>si*WbtiL<7>-*<7?-}?£<DM& 

(a) mm-^ 2x~mz*i&T$.; mMn * jc 0 
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^-v: 10/ 



(b) mmH3r2-cm2tL&T$swBmKtevz 1 * l< manors 

CH, DSXtfKS*W**|S;&**L*v>*«> 

[0 0 2 5] 

< 1 >*»WJW* 

^f&WJ&aSli, Tffl (A) Xfi (B) O^W^f^^^t^ HA ^ c 
S A. C S CAVC S D*&&*»*&»«L* 1 XI* 2 &±0tt«*4*J|tttc 

(A) iB^||#-§-2^$aST5 ^KE^^tr ^ *'i?Ko 

( b ) s$i#-3- 2 -e^ $ & r s y mifi^ij k * »t * i * l < «±»« «> r s y aw* 

#AX«<efiL^T5yKBE^lJ«r^^ HA, CSA. CS 

cwcsD^t, ft & i xtt 2 'ja *«F*w£«»f?-3 e 

[0 0 2 6] 

(A) O^>;^f|iHYALlO^Wft^ 0 
[0 0 2 7] 
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*-n^*> 2 (IL-2) <DT<;W8m*<D, ^y^f >l:f 
cience,224,1431(1984)) 0 4fc, >/**«tt, Sttfctt<fc*T»fcvw< 

?>'i*M'C$>&o ±m<7> (B) «>*>yt*«|± % iOi^^w^f^ 
[0 0 2 8] 

*&*»i***>1*^ 2~3 0HJg, ^L<li2~15, i^JL<ii 2 
[0 0 2 9] 

*fc*»Wttfcfc:i3»t*J:IB (A) RZT (B) O^W^fOT^ilSJIJt; 

±ib (a) scf (B) o^^Ki, to^yf Kt^i^^^ It ^ o 

r^^v^ 0 :MfcBtt\ -OJ;d^_hfe (a) Xfi (B) O^^/^Kt-ftbO^y 
»t* Rtfc^y^-KJ fcv^flWtt, [M^T^KJ LTflln* 

o 

[0 0 3 0] 

^W^ftLTfi, HYAL 1 — % V tcoffifcit? > 

tfKLAG^y^K, rnfr/A, »; '✓'✓^t/HiW, His, CBP (#;wes> 
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a,J ^ W » * GST <*r****> S->?^7x^*) 

[0 0 3 1] 
[0 0 3 2] 

*1\ me (a) <d?>^*% ^jff2i;mr^sffi.4 3 5 

^**t*T^yWBF| t#fr ^^ w * 3 -k**DNA (IT TDNA 
(a) J fcvv$) ZMM-fZo ^DNAtf, BfOtf 2^47^1^ 

«*l*DNA«F4 Lv, 0 lODNAIi, GenBank accession No. U03056 fc 
[0 0 3 3] 

tm (A) o^wt^jruftArite (B) o^ WWa . Kn 

DNA aiT TDNA (b) J t^) */Sv>T* *V>. TDNA (b) j ^ 

mm (a) «7^» J(3WUUW7 , ;m ^ 

AXWiUcT^TOj^^ HA, CSA, CSCXCCSD* 

^^^^^^^iXf^^^^^^^^^^^^ 
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[0 0 3 4] 

a tit, a>mm. * mmt zm&^-tz *s* (1 , ®^ s ^ L 
g p c c*»t««««> * a o rata* * c t **r # , cio^k * 

[0 0 3 5] 

HA, CSA, CSCMCSDm^OSI (Mil) £ffl^T, 
GPCH*lt*W|oe-^o*»o*««mi-*ii:HJ:o, HA, CSA 
, C S CXlfC S DW4fli|fjgtt©fi*tt«5tj|*«|llt4 £ 
iO^miciot, HA, CSA, CSCWCSD^^jr^t,!,? 

rDNA (b) J tUtt, TDNA (a) J ^UliiiD 

>v'x>h^ftTtvN^>;^XtaDNA^i^^ 0 
[0 0 3 6] 

m.^fl, K^jft (Sambrook, J. et 

al., Molecular CloninGlcaboratory Manual, second Edition, Cold Spring Ha 
rbor Laboratory Press (1989)^#JB) o l"X h V > h &^#J £ 

ffWfctt, 50%**AT5 K, 4XSSC, SOmMHEPES ( P H7.0) , lOXDel 
hardt's solution, lOO^g/ml^^^DNASr^tf^^, 42*CTVW *W X 

^t-ifit2xssc, o.i%sds*«, somo.ixssc, 0.1 

% S D S v^^T^^-i- £ *f£0q*»f <£> *i* „ 
[0 0 3 7] 

-bfEDN A (a) KiDNA (b) OV»fii*tfia»t*DNAtjBv^^V 
^^Ht^SL^o DNA^n^ tolt j: 
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10 0 3 8] 

dOi9^±-^^^ tLt( ^ (E> coH) ^ pE?15b (N 

ovagenttM) , pTrcHis (4>\£ hn^ttl) , pGEX (7r^y 7 * 
TvtftM) , P Trc99 (77^yy7 /Mtf^ttl!) , pKK233-3 (7 7 ;V 

7 * >7 'm-TV*ftW) , pEZZZ18 (7 7^777 ^*f^tt«) , p 
CH110 (7 7*7y7 'U*irv?ttm) , pBAD (-f>fcf hny^jR) , pRS 
ET U>fcT hay^ii) Xf*pSE420 (^t'hnr/ttt) *®ff«inffl*> 
»S^^^-fcoa*^ C0S#tt^3LL-HK46«^^lii?L^mi; N pG l 
R201 (Kitagawa, H. , and Paulson, J. C. (1994) J. Biol. Chem. 269, 1394-1 
401) , pEF-BOS (Mizushima, S. , and Nagata, S. (1990) Nucleic Acid Res. 1 
8, 5322) , pCXN2(Niwa, H., Yamanura, K. and Miyazaki, J. (1991) Gene 108 
, 193-200). pCMV-2 hv> 3 y y ? ( Eastman Kodak) «) , P CEV18, p 

ME18S CfcLijfc.Med. Immunol., 20, 27(1990)) XfipSVL (7r;i^>T ^4 

[0 0 3 9] 
[0 0 4 0] 
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[0 0 4 1] 

■*&Wtimi±, HA, CSA, CSC&tfCSD^fcfcSi^ib^fftaiX 

m.Wammt®m-?$>Z 0 %frT'i>, HA, CSA. CSCMCSD<04ii 
[0 0 4 2] 

Lv> 0 CH, DSfttfKSK^t4«I»fft*Olrjfc^ MEfcBWtKICH, DS 
[0 0 4 3] 

*%Wfimi±, ti>Wm<D (A) Xii (B) <D*>si*X*&A,-c\,*ti 

i£«tv\, i-*^^*ftwtt«tt, weo (a) xa (b) v 9 
n*i*&mimtLxi>x<, mffsco (a) (b) w^ftKijn^T 

[0 0 4 4] 

*»W»«0«it*ft4«pUIHsg$*Lr^ 33tM&*fc±B (A) Xi± (B) o 
■^Wm«LTtJ:<, ft^&^KioTiiffi (A) XI* (B) 
^W«ILTU<, ateiPI*fl&^fcJ:oT±B (A) Xtt (B) <7>* 

[0 0 4 5] 

< 2 >^B^^Uif^J 

*§£m$JWffllt, Tffi (A) Xt± (B) O^^f^i^ttS, HA 
s CSA. CSCXtFCSD^fe4*»^e»atf*t*lXtt2J^O«Nio#|| 
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^-v: 16/ 



(a) se?ij#^2T*7K£*L&-r^ /^ge?ij >^*g 0 

am, nxxitmLLfcTssmsm*!?^ ^o, ha, csa, cs 
c & wc s d ^e, * & m& h m t* i x<* 2 &±*>ihh * &mm & s 

[0 0 4 6] 

*$&TO®r3iJte, HA, CSA, CSCRVCSDfrto&ZWfrb&ttti&l 

<otm\*mztmmr?$>2> 0 &^-c*>, ha, csa, csc&^csd^s 

[0 0 4 7] 

*fc*»W*I»f*!Ui, CH, DSMKS*il0ini6A*lrL4v^W 
2Lv\, CH, DSXVKS^^H-iiDBfll^O^itet, HUB C H , D 

[0 0 4 8] 

-e-LT*»W«7»f5Wtt, HA, CSA, C S C^C S D^<b ^S^t>ilf 
[0 0 4 9] 

[0 0 5 0] 

*i&w«JWf5WtcRii-*^oflfc<??gi^i± % ^lao r<i>^n^^j tra^t? 
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< 3 >*§&mmm 

TSS (A) (b) *>*>'i*K*&m&&hL. &&&& 

fi:»«t*HA, CSA, C S CatTC SD*feft«#^?,atf*L* 1X142 

(B ) 2^*1*7^ ^SB^J * it * 1 * L < (iftflO T ^ y ft* 

*3c, tt, #AX*±^LfcT3yftBBai*#*, ^o, HA. CSA, CS 

[0 0 5 1] 

HA, CSA, CSC^CSD^t,^^Klimu 

KWtt«TIBfc|BI#"C** 0 HA, CSA, CSCMXSD^)4ii 

[0 0 5 2] 

tft * jWaitt ' CH > DS»yKSfc«iti|fej!jttLftv»t©#jffS 
U\, CH, DSS^KSW^i^^tH^ WEfcWftlcCH, DS 

[0 0 5 3] 

* L T**WEfttt. HA, CSA, CSCMCSD 

[0 0 5 4] 

*^*»WI»^«S^fe#|ftft tt ^ HA, CSA, CSCMCSD^ 

^mmx^mK^x^zm^ti^ 0 m ^ ha, csa, cscs 



itSgE#2 004-3054313 
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* til«l»c#ttLTV»* <fc * tt« e j; $ 

[0 0 5 5] 

*?&«i-*K*#atC|ffctLT^* ttHMHHM 6 9 6 8 1 6f, Clinical 0 
rthopaedics, 253, 301-308 (1990)) 0 COCLfc**, a > Kn 

[0 0 5 6] 
[0 0 5 7] 

^ilO^Sli, ^ilCU4#it4>OHA, CSA, CS 
[0 0 5 8] 

»#^Ttt»CiSi:-C±|B (A) Xi± (B) 0^>^««riO[W!MkLT. 

WE«fcnii:m*o &t*aj mm®, $imm, m 

±ib (a) Xtt (b) ©j^jtoawu JfcStt, & 
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[0 0 5 9] 

*»WiW»f^rfett % TIB (A) Xli (B) 0*>^*5ffc, H A. CSA, C 

( A ) K?IJ#^ 2 T*^ $ T ^ J mWM Sr-g-tr * * « 0 

( B ) U?iJ#^ 2 -C^ $ *l* T * y *B3I * * 1 * L < im®<D T ^ J ftp 

JtAXtttettLfeT^yBttSFI*^ HA, CSA, CS 

[0 0 6 0] 

-t«5 (A) XOt (B) O^^t^ftKlH^fi^ itffBO r<l 

«y *ra*-c**. ± B (a) x« cb) ©*^t*** % H a. csa. cs 

[0 0 6 1] 

±12 (A) fttf (B) (Milf, r/K tf-X. K 

, KHJg**, ^fiiHA, CSA, CSCXVCSD^ft4» 

[0 0 6 2] 

M**mA**t:*<0K&<D*#r^ ±|5 (A) Xtt (B) ©J^JMtfe 
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^-vl 20/ 



pH#j£ (MpH4-pH5S^) T»£U££-££ CI L < . ilpH 

f£W (is^jift) o^jg^ii-t- ifc**-ei, £UkB^£M<i-^^co^ 

[0 0 6 3] 
[0 0 6 4] 

^mmwrnumzz^x, ha. csa, csc£^csd^&&£m^?i 
o ^<v?j&(Dmwtemmtmnx$>2> 0 s^-ck, ha, csa. csc&tc 

[0 0 6 5] 

t^^&TOI^&fi, CH, DS^^KS^^UifL^v^fc^S tv^ 0 C 
[0 0 6 6] 

•t^t>%^mmm-^m^ ha, csa, cscMcsD^^^t^t, 

o 

[0 0 6 7] 
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< 5 >*&wmm£.mjj& 

TIB (A) Xli (B) ?>*>/^jf£ N HA. CSA 

o 

(A) E^J#-^2-C^$*L4r 5 ^mie^J^-^tf^ >;^f c 

( b ) gs^j#-^- 2T-7F$tL2>T$; mie^j k * it & i « l < imm <o T ^ J n& 
mm, mxxnmLLt:T$ smmmz^^ ^o, ha, csa, cs 

[0 0 6 8] 

HA, CSA, CSCXtfCSD******* 

HA, CSA, CSCRtfCSD04WI«>«Hi«5*t«Fllfl& 
[0 0 6 9] 

* ft^fiftSJiftCH, DSMKS^IU 

^^mU*, CH, DSaCKS^StiTV^Ci:*, fifl^*fl: 

[0 0 7 0] 

*fc*>**^WUfe*:*fifett, HA, CSA, CSCMCSDK^t 
[0 0 7 1] 
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[0 0 7 2] 

*»Wtt«Kjfi*fttt, Tffl (a) Xti (b) OV»rtL*»*fia»f *DNA* 
Ao 

( b ) Be?ij#-s§- 2 -e^ $ tiz r < y wmm \,zisif^ii>L<imm<Dr^ym s 

fi&, #AXtitefi[L7tT^yKffi^e>=6rO> HA, CSA. C 

S CRTJC S D*&**#*fc«fcr*L* i Xfi 2 &±0*»te##*Wfc1»||f-t-* 

[0 0 7 3] 

±fifi (a) WDNAii, E^J#^2^$*L£T5ya*E^Jtf>fc&£*>/<* 

L Tii, itfeBf-^OliS^ «£ o TH* <7)#|& o £i&*E?!l Z^fTZD NA« 
1" * SE?iJ#^ 1 W * *i * «»EW H J: o T»Jg $ *t * D N A 4 L v » 0 
IE^J#-^1 T?^$H4DNAtt^ GenBank accession No. U03056 t Itf i$ 

[0 0 7 4] 

-LIS (b) ODNA&, Kyi#*2-e^$*L«T^yafcE^Jtc^tt*lfcL< 

. HA, CSA, CSC^^CSD^^^^^^^jifftt^ lX{i2M_hcoHai 

T#KRj6*#Lftv» 0 CO^^DNAtLttt, MxJiLhfB (a) KfBf^D 
NAf Kf^fDNA^iW^DNAXiiitLfjODNA^ME^iJ^ff 
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[0 0 7 5] 

f&Ztl, imm&Jft^J v K^j££ft&v^#£v>o (Sambrook, J. et 
al., Molecular Cloning A Laboratory Manual, second Edition, Cold Spring 
Harbor Laboratory Press (1989) ^#BS) o Uh'J>yx>f t LX 

JL-fclftUfi, 50%*;UA 7H\ 4XSSC, 50mMH E P E S (pH7.0) . 10XD 
enhardt's solution, 100/i g/ml^ffiT-DM£^tn#f£pK 42VX*^4 7°V ?4 
X£i^ ^-CSiST-2XSSC, 0.1%SDSit, 50^1^0. IX S S C, 0. 

1% s d s^r«#-r&^#^w htiz> 0 

[0 0 7 6] 

-hta (a) 3ua (b) <D^-f tifr^ms-r&vNAtm^tz? ys*?m.<D$m 

[0 0 7 7] 

CCDiT ^fi-^^^^t LT{±, C0S«, 3LL-HK46«^ ^Pf 
?UHt*M<h, pGIR201 (Kitagawa, H., and Paulson, J. C. (1994) J. Biol. Ch 
em. 269, 1394-1401) . pEF-BOS (Mizushima, S., and Nagata, S. (1990) Nucl 
eic Acid Res. 18, 5322) . pCXN2(Niwa, H. , Yamanura, K. and Miyazaki, J. 
(1991) Gene 108, 193-200), pCMV-2 ^-Xhv> n ? y ? (Eastman Kodak) 
WO > pCEV18, pME18S (%\lSb,Med. Immunol., 20, 27(1990)) X^pSVL (7r 

±mm (E. coli) pTrcHis (4 > If h D^^ig) , p GEX (7?JV7yT 
'U tr-v „ pTrc99 ("7 r ;K v7 aM^t 7 ^tti^) „ pKK233-3 ( 

-7 7;l^>7 ^*-ry **t3i) > pEZZZ18 (y t^t^t ;*4*7-??1± 
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S) , pCHHO (7r^y 7 'U*7-*>?1tm % P ET UF^v'^ttg 
) , pBAD U >tf hny>tti) , pRSET U>^n^ ±S ) , XtTpSB420 

-mo + Tt^JcuMLSttBua (#fcC0S»ft) £pFLAG-CMV6 (SIGMAttM) £<7>& 
[0 0 7 8] 

[0 0 7 9] 

« x «T, BWttSDNA i *Lfc»«^ * * - * jgg fcfc £ (eg Ai" 

$&H $ tL fc * > / « £ £ c tc X o T fr 9 - § -5 o 

[0 0 8 0] 

[0 0 8 1] 
[0 0 8 2] 
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[0 0 8 3] 
[0 0 8 4] 

[0 0 8 5] 
[0 0 8 6] 

*»W«»fitt»i6^li, TIE (a) Xi± (b) ©v»rti^t|ia»t*DNA 

(a) Kflia^T^Sti&rS y^BB^«b**^V^^K«:3- Kf&DN 
A 0 

( b ) 2T7skzti&T$; mm k * *t * i & l < &#m <o r \ ; m& 
^> c& mxxtemi&LtzTsymmwfr #>o, ha, csa, c 



2004-3054313 




#M2 00 3-097301 
S CRVC S D*h*zm*e>mt*tL& 1 Xli 2 &±OfMte«*«fcj»Bfi-& 
[0 0 8 7] 

*»WE*»fi*tttt, TE (a) Xtt (b) ^r*****-*-*DNA* 
Ao 

(b) BfHH2T?S8*i*7? ->»EaifcS*x« 1 t L < ttMOT^ftif 

em. nxximfcLtzT < ywtmiifrb**) , ^o, ha, csa, c 

©Hi**?-** wc*jffr 3 - Kf*DNA 0 
[0 0 8 8] 

[0 0 8 9] 
MM] 

(1) HYALIJ^O^I 

C0S-7iftt, 1 0%O^5/»jMi»t^ DMEMJW|tf i T<&2 o~4 
E59»* 1 T"* $ tL« ttj|BB^| (HYAL1 ?>cDNA) £pFLAG-CMV6^ * * - 

^tr**^-**,^,^ TransFast Transfection kit (Pn)mega 

tt» Mv»TC0S-7iifchr^7x^U 10%*93*MUJ** 
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*tr D M E M*tt 3 7tf3B Lfcc J»tt5%C0 2 «TO 7t 

PFLAG-CMV6-: ^-^7^7xn Lfc«M&tco^r , n*C** Lfzo 

(2) ^m^oii® 

±E (1) r^#$tL7t« (HYAL10cDNA*a*&^|§^^^-«: 

7^7xnU;^) 10mMTris-HCl(pH7.4Xf±pH6.0), 0.5% Triton 
X-100&WJ.25M ^-^n-****-*-*^^ ^T^-b;^ * 

(3) mnmm^mm 

*4**tt*«MfLfc. Mrti, 0.25%©#**«, 0.15MNaCK &Cf5(M ftl 

h v v^mm® (ph 4xti P H5) xau h v brnxnw) 

***-tZBU&m*&.IZ (2) •C««*^***ft» aut 2 0%(vol/vol)t 

* H S : ; ^k#x«*fc*^tt*) 

* C H : (-9- ^ ft* ; 

* C S A ^9^#ft* ; £ft«!JHte*£tt«) 

^ CSi ^ ^Ifft^io^ * * n if u - K#^400650 1 LTI^tfc 

* Mtt : 2 . 4 ~ 2 . 8 % (Z.Anal.Chem. . 22, P 366(1883) KBfttn&grcfl 

m 

•WEJtS*: 6.2-6.6% (Mikrochim.Acta., 123(1955) K|B*©:fri3rcaiSg 

) 

•mw>« :3 2. 0-3 7. 0%(7^^1^) 

•Wn>i^i: 3 5. o-4 0. 0% (*;w^/-^S) 
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• ASP* I 25,000-50,000 (Biochem. J., 23, pp517(1929) tc|B«<7)^T^lJ^ 

) 

• 4-W/6-«ffll: 8 0/2 0 (J.Biol. Chem., 243, pl536 (1968) Kfg*^ 
#&-«;£) 

• D S (r*J&fc3fc ; 4ft^IfM^il) 

^DS (CSB) tt, ^b^XIWI^*ttOiWI*^n^3-K#^.4oo660 

• Mm&m I 2.4-2.9% (Z. Anal. Chem. , 22, p366(1883) frCfBIRo^-eSd 

• ffiM&M: : 6.2-6.9% (Mikrochim. Acta. , pl23(l955) Kf3«c?)^j£-e$0 

•**7^ftr/^i:3 2. 0-3 7. 0% (T57iliMtl) 

• >f Xn : 3 6. 0-42. 0% (A fr/^S-frBUfc) 

- fr^M I 11,000-25,000 (Biochem. J., 23, p517(1929) ^^.(DjjfeX+fflfc 

) 

*csc ;&ft¥j:mfi&t&ftm) 

• : 2.3-2.7% (Z. Anal. Chem. , 22, P 366(l883) ^fSfcO^feT^lJ 
56) 

• ^Sl#* : 6.4-6.8 (Mikrochim. Acta. , pl23(1955) Kf2|!c?>;&?£-CM;t 

) 

•^7^>t^-^i: 3 2. 0-3 7. 0% (T^ymiilitfWtl) 

• >T)V>7 n >Bteft : 3 4 . 0-3 9. 0 % (# 

•^fi 1 40,000-80, 000 (Biochem. J., 23, pp517(1929) tCfBHRO^i£-CS«S6 

) 

• 4~ttft/6-«t: 10/90 (J.Biol. Chem., 243, pl536 (1968) fc|B*<B 
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• C S D * ; ^b*IJHfe*Att«) 

ZVCSlt, £ f ^im^Ri * * n ^ a - K**400676 tUHtt 

2.2-2.6% (Z. Anal. Chan., 22, P 366(1883) tC|5^^^T^95e 

) 

7.1-7.7% (Mikrochim.Acta., 123(1955) KIB*«>:frft-C»5£) 

#-7* mm***: 30-35% (r^ftgiftatfS) 
^ * o : 3 2 - 3 5 % (* V- ^RS&) 

• k s ( <y *sfkm&* ; ^k^x««^^tt*) 

C^K S 14, 4mt^a^* * K#^400760 i lt^± 

• MSt^-» : 2.2-3.0% (Z.Anal.Chem. , 22, p366(1883) KfS«t<7>^&-eii 
Jfc) 

■ttStS*: 6.5-8.0% (Mikrochim.Acta., pl23(1955) 
56) 

• h-*Hrft : 3 4-4 0% (Biochem. J., 50, p298 (1952) KSBfto* 

• *Ol^-9- * : 3 0 - 4 0 % (HITACHI KLA-5 ; #&&*kB 

2500PWXL, TSKgel-G3000PWXL^OTSKgel-G4000PWXLO3^ o v#m&f40.2M NaCI 
[0 0 9 0] 

iftLTHA* fc»^Ott * tBllc, C H * £ B 2 

K> CSA«rfflv^^o«f*«rH3K:, CSB^V^^^i 4 ^ 
CSC*tfVMfc^©*t** H 5fc, CSDtMv^oi« H6l ^ KS 
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*v*«lfl&<0»*tt&, T$£fiHYALl<7)cDNA& h7>^7x? h LfcflUfeOll^Sjft 

fcfclofefift, ^77omit:#ftt^b-^WB|p|^ 
^7 (HYALlOcDNASr b7^7x^ b LTV>£v>) £ t) 6ft|$|IMg£ v 7 b 

[0 0 9 1] 

Ell «fc 19, HYALlOcDNA^r h7>^7x^ > LfcfflJfeO**** p H 4Xii p 
H 5 Oft#T-CHA fcffcffl $ , +*tfj£ fcf- * K > 

"7hLfc (HA^^iffcSttfc) o iOI^^, HYALl^cDNA-e h 7 
•7^^ h Lfcttfii, HA*i»W^*ffittSr^ri-*HyAU*»s|ERI^5m**t-C 

[0 0 9 2] 

EI 2, E 4 & 0*1217 £ HYALlGDcDNA^r f5>X7x^ h L fciffll&OBSIffc 
JpH4-7^#TtCH, CSBXt±KSfcfftB3-frTfc, **#i£fc:£:fc 

fc) o ^Oit^t,, HYALKiCH. CSBMKS Wt-5,iMiflll: 

[0 0 9 3] 

HI 3 „ HI 5 RZ/m 6 ii), HYALlcOcDNA* h7^7x^f Lf:»©ifl 
*pH4Xtt P H5<7)##TOSA, CSOTCSDM$«^ 4^ 

fc) o HYALlfiC S A, CSC^CSD^Ifn^tt 

[0 0 9 4] 

£LhO«MW>S> % HYALlfiHA<9^££>-fCSA, C S C&^C S D $:tyffl~f 
Zm&Zm-t&tf, CH, DS (CSB) StfKS^^OBft^SttSrllSrW^ 
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[0 0 9 5] 

-otz^tfrh^ HYALlii: C S A, C S C£^C S D*Jn*4M*fc J: 9 ^UtT* d 

[0 0 9 6] 

[f&^O^jjl] 

*«Wtt«XO^»W«»faitt, HA. CSA, CSC»0'CSD^44» 

*fc*»WIS*tt, ^#aa4>«^1-^HA. CSA. CSCftVCSDH 

1 xi± 2 J^oM*#*tt£*Hr*-« c: tiPc* Z> c fc ^ 

tt, HA, CSA, CSCfttfCSD*6ft*»*fejltf* L41Xtt 2Jajtot| 
[0 0 9 7] 

*fc*«WW2fifc«K HA, CSAvCSCMCSD^^^iHUf 
M 1 Xtt 2 £L±o*ft *ttAti KSW T- # ffi£> r^ffl -c* & 

[0 0 9 8] 

SEQUENCE LISTING 
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<110> Seikagaku Corporation 

<120> Catalyst for cleaving a sugar chain 

<130> J200300700 

<160> 2 

<170> Patentln version 3. 1 

<210> 1 

<211> 1308 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (1308) 

<223> 

<400> 1 

atg gca gcc cac ctg ctt ccc ate tgc gec etc ttc ctg acc tta etc 48 
Met Ala Ala His Leu Leu Pro He Cys Ala Leu Phe Leu Thr Leu Leu 
15 10 15 

gat atg gcc caa ggc ttt agg ggc ccc ttg eta ccc aac egg ccc ttc 96 
Asp Met Ala Gin Gly Phe Arg Gly Pro Leu Leu Pro Asn Arg Pro Phe 

20 25 30 

acc acc gtc tgg aat gca aac acc cag tgg tgc ctg gag agg cac ggt 144 
Thr Thr Val Trp Asn Ala Asn Thr Gin Trp Cys Leu Glu Arg His Gly 

35 40 45 

gtg gac gtg gat gtc agt gtc ttc gat gtg gta gcc aac cca ggg cag 192 
Val Asp Val Asp Val Ser Val Phe Asp Val Val Ala Asn Pro Gly Gin 
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50 

acc ttc 
Thr Phe 
65 

acc tac 
Thr Tyr 

ccc cag 
Pro Gin 

ate ctg 
He Leu 

gac tgg 
Asp Trp 
130 
gac att 
Asp He 
145 

gat tgg 
Asp Trp 



cgc ggc 
Arg Gly 

ccc tac 
Pro Tyr 

aat gec 
Asn Ala 
100 
get gee 
Ala Ala 
115 

gag gca 
Glu Ala 

tac egg 
Tyr Arg 

cca get 
Pro Ala 



cct gac 
Pro Asp 

70 
tac acg 
Tyr Thr 
85 

age ctg 
Ser Leu 

ata cct 
He Pro 

tgg cgc 
Trp Arg 

cag cgc 
Gin Arg 
150 
cct cag 
Pro Gin 
165 ' 
gec tgg 
Ala Trp 



55 

atg aca 
Met Thr 

ccc act 
Pro Thr 

att gee 
He Ala 

get cct 
Ala Pro 
120 
cca cgc 
Pro Arg 
135 

tea egg 
Ser Arg 



att ttc tat 
He Phe Tyr 
75 

ggg gag cct 
Gly Glu Pro 
90 

cac ctg gee 
His Leu Ala 
105 

gac ttc tea 
Asp Phe Ser 

tgg gec ttc 
Trp Ala Phe 



gga get gca egg 
Gly Ala Ala Arg 
180 

ctg cgt cct cgc ggc etc 
Leu Arg Pro Arg Gly Leu 
195 

aac tat gac ttt eta age 



gtg gag 
Val Glu 

atg gca 
Met Ala 



gca ctg gta 
Ala Leu Val 
155 

gca gta gee 
Ala Val Ala 

170 
ggc acc etc 
Gly Thr Leu 
185 

ttc tat ggc 
Phe Tyr Gly 



60 

age tec 
Ser Ser 

gtg ttt 
Val Phe 

cgc aca 
Arg Thr 

ggg ctg 
Gly Leu 
125 
aac tgg 
Asn Trp 
140 

cag gca 
Gin Ala 



cag ctg ggc 
Gin Leu Gly 
80 

ggt ggt ctg 
Gly Gly Leu 
95 

ttc cag gac 
Phe Gin Asp 
110 

gca gtc ate 
Ala Val He 

gac acc aag 
Asp Thr Lys 



240 



cag gac 
Gin Asp 

cag ctg 
Gin Leu 



tgg ggc 
Trp Gly 
200 

ccc aac tac acc ggc 



cag cac cct 
Gin His Pro 
160 

cag ttc cag 
Gin Phe Gin 

175 
ggg egg gca 
Gly Arg Ala 
190 

gac tgc tac 
Asp Cys Tyr 



ttc cct 
Phe Pro 
205 

cag tgc cca tea ggc 



288 



336 



384 



432 



480 



528 



576 



624 



672 
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Asn Tyr Asp Phe Leu Ser Pro Asn Tyr Thr Gly Gin Cys Pro Ser Gly 

210 215 220 

ate cgt gec caa aat gac cag eta ggg tgg ctg tgg ggc cag age cgt 720 
He Arg Ala Gin Asn Asp Gin Leu Gly Trp Leu Trp Gly Gin Ser Arg 
225 230 235 240 

gee etc tat ccc age ate tac atg ccc gca gtg ctg gag ggc aca ggg 768 
Ala Leu Tyr Pro Ser He Tyr Met Pro Ala Val Leu Glu Gly Thr Gly 

245 250 255 

aag tea cag atg tat gtg caa cac cgt gtg gee gag gca ttc cgt gtg 816 
Lys Ser Gin Met Tyr Val Gin His Arg Val Ala Glu Ala Phe Arg Val 

260 265 270 

get gtg get get ggt gac ccc aat ctg ccg gtg ctg ccc tat gtc cag 864 
Ala Val Ala Ala Gly Asp Pro Asn Leu Pro Val Leu Pro Tyr Val Gin 

275 280 285 

ate ttc tat gac acg aca aac cac ttt ctg ccc ctg gat gag ctg gag 912 
He Phe Tyr Asp Thr Thr Asn His Phe Leu Pro Leu Asp Glu Leu Glu 

290 295 300 

cac age ctg ggg gag agt gcg gee cag ggg gca get gga gtg gtg etc 960 
His Ser Leu Gly Glu Ser Ala Ala Gin Gly Ala Ala Gly Val Val Leu 
305 310 315 320 

tgg gtg age tgg gaa aat aca aga ace aag gaa tea tgt cag gee ate 1008 
Trp Val Ser Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala lie 

325 330 335 

aag gag tat atg gac act aca ctg ggg ccc ttc ate ctg aac gtg acc 1056 
Lys Glu Tyr Met Asp Thr Thr Leu Gly Pro Phe He Leu Asn Val Thr 

340 345 350 

agt ggg gee ctt etc tgc agt caa gee ctg tgc tec ggc cat ggc cgc 1104 
Ser Gly Ala Leu Leu Cys Ser Gin Ala Leu Cys Ser Gly His Gly Arg 
355 3 6 o 365 
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tgt gtc 
Cys Val 
370 
gcc agt 
Ala Ser 
385 

egg ggt 
Arg Gly 



cgc cgc acc 
Arg Arg Thr 

ttc tec ate 
Phe Ser He 



aaa tgt 
Lys Cys 

age atg 
Ser Met 



gcc etc tea 
Ala Leu Ser 
405 

cga tgc tac 
Arg Cys Tyr 

420 
tgg tga 
Trp 
435 



age cac 
Ser His 
375 
cag etc 
Gin Leu 
390 

ctt gaa 
Leu Glu 

cct ggc 
Pro Gly 



ccc aaa gcc etc 
Pro Lys Ala Leu 

acg cct ggt ggt 
Thr Pro Gly Gly 
395 

gat cag gca cag 
Asp Gin Ala Gin 
410 

tgg cag gca ccg 
Trp Gin Ala Pro 
425 



etc etc ctt 
Leu Leu Leu 
380 

ggg ccc ctg 
Gly Pro Leu 

atg get gtg 
Met Ala Val 

tgg tgt gag 
Trp Cys Glu 
430 



aac cct 
Asn Pro 

age ctg 
Ser Leu 
400 
gag ttc 
Glu Phe 
415 

egg aag 
Arg Lys 



1152 



1200 



1248 



1296 



1308 



<210> 2 

<211> 435 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Ala Ala His Leu Leu Pro He Cys Ala Leu Phe Leu Thr Leu Leu 
1 5 10 15 

Asp Met Ala Gin Gly Phe Arg Gly Pro Leu Leu Pro Asn Arg Pro Phe 

20 25 30 

Thr Thr Val Trp Asn Ala Asn Thr Gin Trp Cys Leu Glu Arg His Gly 
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35 40 45 

Val Asp Val Asp Val Ser Val Phe Asp Val Val Ala Asn Pro Gly Gin 

50 55 60 

Thr Phe Arg Gly Pro Asp Met Thr He Phe Tyr Ser Ser Gin Leu Gly 

65 70 nc 

iK) 75 80 

Thr Tyr Pro Tyr Tyr Thr Pro Thr Gly Glu Pro Val Phe Gly Gly Leu 

85 90 95 

Pro Gin Asn Ala Ser Leu He Ala His Leu Ala Arg Thr Phe Gin Asp 

100 105 110 

He Leu Ala Ala He Pro Ala Pro Asp Phe Ser Gly Leu Ala Val He 

115 120 125 

Asp Trp Glu Ala Trp Arg Pro Arg Trp Ala Phe Asn Trp Asp Thr Lys 

130 135 140 

Asp He Tyr Arg Gin Arg Ser Arg Ala Leu Val Gin Ala Gin His Pro 
145 150 155 160 

Asp Trp Pro Ala Pro Gin Val Glu Ala Val Ala Gin Asp Gin Phe Gin 

165 170 • 175 

Gly Ala Ala Arg Ala Trp Met Ala Gly Thr Leu Gin Leu Gly Arg Ala 

180 185 190 

Leu Arg Pro Arg Gly Leu Trp Gly Phe Tyr Gly Phe Pro Asp Cys Tyr 

195 200 205 

Asn Tyr Asp Phe Leu Ser Pro Asn Tyr Thr Gly Gin Cys Pro Ser Gly 

210 215 220 

He Arg Ala Gin Asn Asp Gin Leu Gly Trp Leu Trp Gly Gin Ser Arg 
225 230 235 240 

Ala Leu Tyr Pro Ser He Tyr Met Pro Ala Val Leu Glu Gly Thr Gly 

245 250 255 

Lys Ser Gin Met Tyr Val Gin His Arg Val Ala Glu Ala Phe Arg Val 
260 265 270 
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Ala Val Ala Ala Gly Asp Pro Asn Leu Pro Val Leu Pro Tyr Val Gin 

275 280 285 

He Phe Tyr Asp Thr Thr Asn His Phe Leu Pro Leu Asp Glu Leu Glu 

290 295 300 

His Ser Leu Gly Glu Ser Ala Ala Gin Gly Ala Ala Gly Val Val Leu 

305 310 315 320 

Trp Val Ser Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala He 

325 330 335 

Lys Glu Tyr Met Asp Thr Thr Leu Gly Pro Phe He Leu Asn Val Thr 

340 345 350 

Ser Gly Ala Leu Leu Cys Ser Gin Ala Leu Cys Ser Gly His Gly Arg 
355 360 365 

Cys Val Arg Arg Thr Ser His Pro Lys Ala Leu Leu Leu Leu Asn Pro 
370 375 380 

Ala Ser Phe Ser He Gin Leu Thr Pro Gly Gly Gly Pro Leu Ser Leu 
385 390 395 400 

Arg Gly Ala Leu Ser Leu Glu Asp Gin Ala Gin Met Ala Val Glu Phe 

405 410 415 

Lys Cys Arg Cys Tyr Pro Gly Trp Gin Ala Pro Trp Cys Glu Arg Lys 
420 425 4 3o 

Ser Met Trp 
435 



CHI 1 ] KfALKD&Ht LtHA*fflV»^©|t*^to 

[02] HYALlOSfffc LTCH^^^a^^^ 

l®3) HBIUoaWtLTCSAtjlv^^^ 

IB 4] IfflUOlWi LTC SB Wv»^j|» W8 

CHi 5 ] MALlomWt LTCSC *ffiV*fc**©»***t- 0 

im 6 ] HYALlOgJC t LTC S D *fflv^JBhfrott**^ 0 
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[07] MALKDMwt LxKszm\,*itm&<Dm&zm-ro 
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